research increasingly point toward involvement of brain and behavior in a sizable fraction of cardiovascular diseases (Jenkins, 1976). Neuroendocrine responses under consideration here are pertinent to cardiovascular responses under stress. These problems are considered further in Chapter 7.
Because it controls the adrenal cortex, ACTH has been of special interest to stress researchers in recent years, as studies of it have become technically feasible. ACTH is present in many neurons in various brain regions. The work on "releasing factors" in the brain that led to the discovery of the hypothalamic hormones began several decades ago in the search for the ACTH-releasing factor, while trying to understand the psychobiology of stress. It is ironic that this hypothalamic hormone has been the most difficult to characterize chemically. Recently, there have been reports of the exact structure of a peptide that stimulates secretion of ACTH both in cultured anterior pituitary cells and in whole animals (Vale et al., 1981). The authors suggest that this molecule is likely to be a key signal in mediating and integrating an organism's endocrine, visceral, and behavioral responses to stress. This hypothesis opens possibilities for clarifying the mechanisms of that stress response and for developing drugs to modify it.
Of additional interest is the discovery that ACTH is closely linked to beta-endorphin, one of a family of recently discovered peptides that have actions resembling those of morphine or heroin (cf. Chapter 1). ACTH and beta-endorphin share a common precursor whose structure has very recently been established by use of recornbinant DNA techniques. Thus, it may well be that ACTH and endorphins are secreted together under conditions appraised by a subject as dangerous. This suggests that they may mediate a closely related set of adaptive functions. Probably, they facilitate the organism's ability to respond to stress, withstand pain, mobilize for action, and do what is necessary to cope with the challenge (Snyder, 1980; Bloom, 1981; Krieger and Martin, 1981).
Eiobehavioral Aspects of Stress
Clinical observations and animal experiments have long suggested that intensely stressful experiences can have long-lasting effects on behavior. In some respects, people learn best when they are alert, attentive, and aroused. When severely threatened, they often learn indelibly to avoid a similar situation in the future. Such avoidance responses are crucial for survival. They are easy to learn and hard to forget (Hamburg, 1963). There is now evidence that hormones released into the blood during stress facilitate such learning and may have a role in chemical storage of memory (McGaugh et al., 1980).
In one line of inquiry, it has been shown that an animal's memory canion. This suggests, but does not prove, that stimuli that bring about the onset of hypertension have an effect on brain mechanisms that regulate cardiovascular function. Animal experiments and human clinicalmyocardial infarction and other serious
